Background: Knowledge about supportive care needs in patients with cutaneous invasive melanoma is scarce. We examined the unmet needs of melanoma patients treated with surgery and factors associated with these needs to assist health professionals identify areas needing clinical attention. † Results: A total of 472 participants were recruited [319 (67%) clinical stage I-II). Mean age was 60 years (standard deviation = 14) and 255 (54%) were female. One hundred and twenty-three (27%) participants reported at least one unmet need (mostly 'low' level). The most frequently reported unmet needs were fears of cancer returning (n = 138, 29%), uncertainty about the future (n = 119, 25%), lack of information about risk of recurrence (n = 112, 24%) and about possible outcomes if melanoma were to spread (n = 91, 20%). One hundred and thirty-eight (29%) participants reported anxiety and 51 (11%) depression at clinical or subclinical levels. Patients with nodal disease had a significantly higher level of unmet supportive care needs (P < 0.001) as did patients with anxiety or depression (P < 0.001). Key correlates of the total SCNS-SF34 score for unmet supportive care needs were younger age (odds ratio, OR = 2.23, P < 0.001) and leaving school early (OR = 4.85, P < 0.001), while better emotional (OR = 0.89, P < 0.001) and social well-being (OR = 0.91, P < 0.001) were linked with fewer unmet needs. Neither patients' sex nor tumour thickness was associated with unmet needs.
introduction
In 2010, 12 818 new cases of melanoma were diagnosed in the UK and 2203 melanoma deaths occurred [1] , and the incidence of melanoma continues to rise worldwide. Mortality rises with age but substantial number of deaths also occur in young people. Surgery is curative in the majority of patients with early-stage disease; however, there is currently no curative therapy available for patients with advanced melanoma [1] . Prognostic factors for survival in primary invasive melanoma are well defined with stage at presentation being key [2] . It is impossible to predict what the future holds for individual patients, and this uncertainty is a potential source of distress for them. Relatively little is known about the unmet supportive care needs of patients after definitive treatment of stage I-III cutaneous melanoma.
In the general cancer population, up to 40% of patients may report a moderate-to-high level of unmet supportive care needs of [3] . About 25%-84% of cancer patients frequently complain about the lack of appropriate information [3] [4] [5] [6] . Most unmet needs are strongly related to anxiety and depression [3, 5, 7] and can have a significant effect on patient quality of life [3, 5, 7] .
Current knowledge of patient needs and adjustment in melanoma comes from a few studies focusing on psychological predictors of melanoma outcomes ( [8] and quality of life of melanoma patients with localised [9] and advanced [10, 11] disease; research on unmet needs is scarce. A systematic review [8] identified that ∼30% of patients with melanoma reported signs of distress of clinical significance, with anxiety being the most prevalent symptom. They identified a wide variability between studies regarding levels of anxiety (18%-44%) and depression (6%-28%), and sample size (31-437 patients). The only available work on melanoma patient needs is in a sample of 179 Australian patients highlighting that up to 43% of patients reported unmet needs [12] . However, this study used only a needs questionnaire and did not incorporate other constructs that may influence needs such as anxiety, depression or quality of life.
The present study examined the unmet supportive care needs of patients with invasive melanoma, with and without lymph node involvement, being followed-up after surgery, and explored variables associated with such needs. Further, we hypothesised that lymph node involvement, which is known to be associated with poorer outcome, would be linked with more unmet needs, although this has not been assessed before. We used the biopsychosocial (BPS) model [13] as the framework to understand unmet needs, which suggests that biological, psychological and social factors all play an important role in explaining health functioning.
patients and methods
This was a cross-sectional survey in melanoma patients ascertained in two large UK referral centres serving a combined population of over 6 million people. Eligible patients had resected stage I-III melanoma, diagnosed at least 3 months and no more than 5 years previously, no other cancer, were at least 3 months post-treatment, willing to participate and able to complete the study questionnaires.
Sample size was based on the number required to assess the association between independent variables and the outcome variables for at least one unmet need [14] . A sample size of 380 was large enough for testing the contribution of 20 independent variables, assuming medium-sized relationships between the outcome and independent variables, 5% significance and 95% power. Assuming 15% non-response rate or missing data, the sample size required was 437.
The study was approved by the Central Manchester Ethics Committee and the participating hospitals. Eligible patients were approached in clinic or by letter from the treating clinician. Patients who agreed to participate signed a consent form, completed the study questionnaires at home and returned them by pre-paid mail or at their next appointment. A reminder letter was sent to non-respondents after 3 weeks.
instruments
The main outcome variable was supportive care needs. Covariates included anxiety, depression and quality of life, in line with the BPS model [13] .
Patient needs were assessed using the Supportive Care Needs SurveyShort Form 34 (SCNS-SF34) [15] and its supplementary melanoma-specific module [16] . The SCNS-SF34 has a total of 34 items in five domains: psychological, health system and information, physical and daily living, patient care and support and sexuality needs. The melanoma-specific module additionally considers 12 specific needs of melanoma patients. Needs were measured on a 5-point scale ranging from 1 (no need/not applicable) to 5 (high need). 'Low' refers to need that causes little concern and little need for additional help; 'moderate' need causes some concern and some need for help; 'high' need causes much concern with strong need for help [16] . The Hospital Anxiety and Depression scale (HADS) [17] , a 14-item measure with two validated sub-scales, was used to assess anxiety and depression. Scores of 8-10 are considered borderline, those over 11 indicative of clinical anxiety or depression.
Quality of life was assessed using the 51-item Functional Assessment of Cancer Therapy-Melanoma (FACT-M) [18] , a multi-dimensional instrument, assessing four general sub-scales ( physical, social, emotional and functional well-being), with an additional module specific to melanoma. Overall quality of life is derived from combining all sub-scales into a continuous score ranging between 0 and 108, with higher scores indicating better quality of life.
data analysis
Data were analysed using SPSS (v.20). Descriptive statistics were used to determine the proportion of patients (with or without lymph node involvement) reporting each need item. Independent t-tests or χ 2 tests were used as appropriate to assess level of need in relation to demographic, clinical and psychosocial variables. Mean scores for anxiety, depression and quality of life were also calculated. To identify significant correlates of at least one unmet need, logistic regression using the stepwise variable-selection method with entrance and removal levels of 0.05 and 0.10 was conducted separately for each domain, imputing missing values of covariates by additive regression (http://math.furman.edu/~dcs/courses/math47/R/library/Hmisc/html/ aregImpute.html). To assess the predictive power of the above stepwise logistic regression models, classification rate, sensitivity, specificity and area under the receiver operating characteristic curve (AUC) were computed. AUC lies between 0.5 and 1.0 and, in this study, a value of 0.7 or above was considered to indicate a good predictive power.
results patient characteristics
A total of 642 patients were approached and 472 recruited. Seventeen patients were excluded from final analysis because of treatment within 3 months (n = 11), diagnosis more than 5 years ago (n = 4) or another cancer diagnosis (n = 2). Hence, the final sample included 455 eligible participants from hospital A (n = 386, 82%) or hospital B (n = 86, 18%). Response rates supportive care needs: univariate analysis
Because moderate and high needs responses were relatively few, we merged them with low need to give a dichotomous score (no need versus some need) for each item. Initial analysis showed that significantly more patients who were divorced/separated/widowed, left school at 14-15, had no qualifications, performed manual work or had lymph node involvement or lymphoedema had at least one unmet need (Table 2) . Younger participants had high unmet needs related to the psychological domain (P < 0.001). Participants with lymph node involvement expressed significantly higher level of unmet needs than those without for physical and daily living (P < 0.001), the psychological (P = 0.045), sexual needs (P = 0.015) and overall score for needs (P = 0.006). Neither Breslow thickness nor time since diagnosis was linked with unmet needs. The most common needs related to psychological issues, particularly fears about the cancer spreading (29.2%) and uncertainty about the future (25.2%) ( Table 3) . Participants also had needs for specific information about melanoma but generally expressed a 'low' level of need (Table 3) .
anxiety, depression and quality of life
The mean HADS scores for anxiety and depression were 5.66 (SD = 3.9) and 3.2 (SD = 3.2), respectively. Twenty-nine percent of patients reported signs of anxiety (15.6% borderline; 13.4% definitive) and 11% reported signs of depression (7.5% borderline; 3.4% definitive). Anxiety and depression were significantly linked with unmet supportive care needs. For those with no need or met need versus those with unmet needs, respective mean scores for anxiety were 4.89 (SD = 3.6) versus 8.98 (SD = 4.04) (P < 0.001) and for depression, 2.59 (SD = 2.8) versus 5.36 (SD = 3.45) (P < 0.001). Quality of life scores were relatively high overall, but there were significant differences in quality of life between those with or without lymph node involvement (Table 4) . Logistic regression analysis showed that relative to leaving school at age ≥18, leaving school at age 14-15 was strongly correlated with patients' overall unmet needs, while high emotional and social quality of life were each associated with lower odds of having unmet needs (Table 5 ).
Relative to patients aged >70, those aged <50 had more psychological needs (P < 0.05) ( Table 5 ). Patients having higher emotional quality of life were less likely to have specific Higher scores indicate better quality of life. *P < 0.05. **P < 0.001. LNI, lymph node involvement; NS, not significant. original articles Annals of Oncology psychological (P < 0.001), health systems and information (P < 0.001) and patient care and support needs (P < 0.001) ( Table 5 ). The predictive power for all logistic regression models was good, with classification rates ranging from 0.76 to 0.85 and AUC ranging from 0.75 to 0.82. The regression models showed two-to threefold greater sensitivity (range: 0.41-0.69; Table 5 ) than the random prediction of having unmet needs (sensitivity: 0.27).
discussion This is one of only two studies focusing exclusively on supportive care needs of patients with resected melanoma. In this sample, 15%-30% of UK patients had unmet psychological and melanomaspecific informational needs but, overall, the needs expressed were considered low compared with samples from other groups [3] [4] [5] [6] 19] , although the fact that they were expressed makes them clinically relevant. Understanding patient need can help clinicians to prioritize interventions. Associated factors for unmet needs included sociodemographic (younger age, early age leaving school or social class), clinical characteristics ( primarily lymph node involvement, reflecting more advanced stage and poorer prognosis) and presence of anxiety or depression. Frequency of psychological needs reported among 90 Australian melanoma patients were very similar to those we reported [20] while, in a second Australian study of 188 melanoma patients, 17% reported low and 17% moderate-to-high needs [21] . One small study from Canada (n = 31) focused exclusively on patients with melanoma, showed that 39% of patients reported a need, primarily for educational and informational resources [22] . The only physical need reported in our UK sample related to lack of energy, a common symptom across all cancer groups which can now be alleviated by interventions, primarily non-pharmacological [23] . Just under 30% of the sample studied had signs of anxiety, similar to other studies [24] which seem higher than other cancer populations or healthy controls, being 18% and 14%, respectively [25] , while depression was only slightly higher than healthy controls [25] . Thus, a significant number of patients have levels of psychological distress ( primarily anxiety) that require clinical assessment. More can be done to meet these psychological needs, especially given a possible influence on prognosis [26, 27] . Hence, it is important to provide early psychosocial intervention for those that need it [24, 28] .
The reported quality-of-life levels in this study were very similar to those of other cancer patients in follow-up [9, 11, 29, 30] , and comparable with a normative Australian population [31] . It is clear from these results that higher quality of life is related to lower unmet needs. Hence, addressing patients' unmet needs could lead to improvements in patients' quality of life.
As would be expected, patients with lymph node involvement have higher unmet needs. Breslow thickness was not linked with needs, perhaps as it may not be a sensitive indicator of need or more major surgery-lymphadenectomy-may be related to a perception of increased risk. Patients leaving high school before 18 and those with emotional or social difficulties were particularly at risk of psychological distress and unmet needs requiring more clinical attention and psychosocial support. Having emotional difficulties was associated not only with overall unmet needs but also with specific needs and was the single factor associated with unmet needs of patient care and support. Identification of the characteristics that placed people at high risk of unmet needs even with some being outside the control of health care providers, allow us to identify at-risk subgroups of patients and tailor clinical and support services to these subgroups. Whether these quality-of-life correlates are causative or the result of unmet need requires further investigation. Our findings suggest there is a need to implement supportive care needs screening in routine practice in patients on followup. Screening for unmet supportive care needs not only helps to provide a more person-centred approach to care and improve services to directly address unmet needs but also facilitates referrals and linkages with other services available in the hospital or the community. Complex interventions to address the wide range of unmet needs with multiple components may be necessary. Our data also show the relevance of the BPS model in helping us to understand unmet needs, showing that demographic (personal), clinical (biological), psychological and social factors in combinations all play a role, although different factors are associated with different types of needs.
Overall, patients with resected melanoma appear to enjoy a relatively high level of quality of life with a low level of unmet needs. However, areas of need in a material number of patients around anxiety and psychological care issues, managing fatigue and melanoma-related information exist.
